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(57) Abstract: A lithium ion 
polymer secondary battery 
comprising an electrode exhibiting 
excellent adhesion between a 
current collector and an active 
substance layer, excellent 
conductivity and enhanced cycle 
capacity sustaining characteristics 
in which an adhesion layer for 
bonding the current collector 
and the active substance layer 
is stable against organic solvent 
in electrolyte and exhibits long 
term shelf life and corrosion of the 
current collector due to strong acid, 
e.g. hydrofluoric acid, produced 
in the battery is suppressed. The 
lithium ion polymer secondary 

battery comprises a positive electrode formed by providing a positive pole active substance layer containing a first binder and an 
active substance on the surface of a positive pole current collector, a negative electrode formed by providing a negative pole active 
substance layer containing a second binder identical to or different from the first binder and an active substance on the surface of a 
negative pole current collector, and electrolyte. A first adhesion layer is provided between the positive pole current collector and 
the positive pole active substance layer and a second adhesion layer is provided between the negative pole current collector and the 
negative pole active substance layer wherein the first and second adhesion layers contain a third binder and a conductive substance, 
respectively, and third binder is a polymer compound obtained by modifying the first or second binder with a modifying substance. 
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fcilBjESigfiP 1 2 3 ©ffiSSR^ftffiSSH 1 1 2 4©fi&^£Sffi-r*«kSfc:_bSBn 
-^12 2^7^12 5 (0 6R7JC0 7) fc«fc & fcKSft*. HiP«^ 

mr^mmziujcvrz^^^-h^y^—^ui 2 5 k^bse**? 1 2 3©i 

SStfftSfl 2 4 Oi«$*ajt5 J: 5 t±ED-^ 1 2 2£JKittU M 

mnfcm 1 1 2 »c«ftwtc*«*nfc#-©'>- httoiEttw 1 2 3 

#1 5 2 1 5 2 a#63fe«U -»m»fD#i 5 2®ftttJM#: 

« 1 1 7 fc«»fl9fcaaKsnfc#-©^- m*©amh=. 1 2 4 £«#td#: 1 5 

2Ofi*0*t*6*Rt5. HfcilBjEMHFl 2 3 CD«i«fttfft«HF 1 2 
9) fci&S&BBStlS. 
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«#u 2<DmmziEmfe®nmi s^mn^ztiz^oi^^n, iii4«, v- 

- ht£<Z)||MSm#:l 6 0tI(:tI«MIl 7£l£tt3;i<h£J;Dfe£*l3o 

ies^hs 1 3 t^mmmmm 1 7 ©r^fi$?st)i i s^^n^^TiE 
@i i tan 4M$nxii#:i o«$ti§. iiut, jEMmwnm 

IE1S&«# 1 2 £IE@MJ«« 1 3 iCDPflfCteffl 1 mmM 1 9 sWKfr £*l> H 

@Jft*#i 6 t^Mtill i 7^©Pl(:»l2itI2 i#^tfe>n£o sgi 

&.t£fg 2 $«fji i9, 2 i \z u <h^«&#is©^^n^n^ 

^'li^KtC.fcU^&^iifcft^^b^tlT^^o &43» r^#J JiIB^M* 

mmm<Difcm^%Lm%i~ 1 o o /zmT&^t^^-r^o 
z:<D&?fcmi&<vnmmnimi 1, htii Sfii9, 2 1 
^^uv-ssw&i^ ^^T#^-r^««'i4^Mt^t>^m^i 2, 1 

6 £^*J! 19,21 <h £:TO#,5fJl 13, 17 Jf 19, 21i 

(D%-m\z&&LT j t<D®M®c.&m±z j &z>o v-?~-mmm^&vt£^ 

I«#12, 16t^fll9, 2 1 %.tfmWWmi3, 17 t 

mii 9,21 t<DRmuftizfemn&mntfft&i» j t<DMm&mn<D&& 
ttko^-© 43 # s <D&&ifi r ra k: ff t) n, m^ia^is < sit 2 

£7c, # U V-^t^J^-^^ifttlT^fl 19,21 4>^#^-r?» - £ 
\Z£V. ^*119, 2 1 gf*©aMW3ilSteft±U d©^»iil9, 2 1fC 
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^mvxmm^n^mmwm 1 3, 1 7 ^m.%\^±^^>z.ti)^^^^\z. 
*%m\z&vz>®mmi 9, 2111 Hyht, xh^-rytxtt^fo^ 

Mfr^it^®s<DWM tUZ> mft^k^mt, &m \z y y m £Hrtf Myitis® 
^-nx^l/>, ^'J^DDhU7^tDi?l/X PVdF, yyitif^Vy'y 

tmtfznz. ??y hm^zm^t>nz>$£&®ntVT\$. x^i/>, x-tl- 
>, ^>?x>, mt\d-ju, iitf_;K yyvj^m, T#v)m*^)i, * 

5P;Hix;i^Kx 7^'J^75H, T^UnxhU;k 4i^t'xu^>, 

mmizmi^ti^^mtv-a^ ^mmm&z 2-?&±^-rz>it&®, m 

-£!ESrr£o ilWttttiO. 5-3 0 Mm. HM^5 0 %&Lb<Z>M 
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mn&vow #13/87-^50/5 o izuz&vizm&vxmmmox^ u — 

$iif?>o i#ItH^^7th7a H (D i Me t hy 1 Ace t amide, Ki~f. DMA 

i2, i6ii, ±ffi<Dck -5 c vxmm ufcm 1 k.£*sjs 2 mmm 

®$**0. 5-30^m©ilR^l2ffil 9, 2 1 ^WT^MXteiMt 
it#:i2, ^»#fil9, 2 1 ©J?£tel~l 5 tim 

ilW&V^o ~>— bftOjE&Mnfc 1 2 CDMi UTttA 1 f6#* 1 6 

m-£&FS7&—7*u- f t Putins ^7xy^t+t'J7 £ ©PBiPs^ins-r £ 

TttftU ffiM-r-So ]ESX»flftS«lMl3, 1 7 ttf£«^©JS$ 

#\ 2 0-2 5 0tfmt&5«k5fcMt5. J; 5 K UT#fgHJ 
ffiiEffi 1 1 Rt^*5gW©— ^Hf&fflilffi 1 4 £Jgf£-r £. 
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<mmm i > 

ft-?. ilSytf2^JtlxpvdF^5 0g^ MRilT15 
»**^iJ^«*«W2 6 0 g**n*n«*Lfc. PVdF»^ 
^Ux?I,>i;t^ lanT ^^ b> PVdF^0ftJRil#5 OkG 

yt&*J:3fc37^h6 0ftT««fcLTr«*JIH»Ufc. T »H»b 
7c P V d F ft* « # ij lx >«/ 1 v z J: o L t gi ffflI MfH 1 

5 ** * 7 * U JWfefc* j£ 2 6 0 gWVdF^LT8Ori«U T 
f J^»*»*tS***T±Cfls^a: (2) fc*t^7M^tJ;D4*L 
&7^'J;«^7WbPVdF (Acrylic Acid grafting PoiyVinylidene 
Fluoride, ^T, AA-g-PVdFtV^.) &&)&Vf£ 0 

*^****fcJ:t>«sfc»feU AA-g-PVdFW77K^nm>J 
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aste&ss* 1 5 nm% ,«7Kf« 2 6 o g \z istc uMtmt&m itm 
<mmM3> 

<^»!l4> 

<ttmt i > 

<Jfci£0il2> 

B 3 £ UT rt?IK£ nTV>£ P V d F <£>/j^7^ U £ffl:t b7Co 

<itmm3> 

W, 3 fg^J £ bTrtrfig^ taT^§ P V d F - H F P © n t}k >J V- ZmM VfCo 

<itmm4> 

^wn* i si% ^ o h >^£^&7jc^f£ 26oogt LtcSkw-temmm i 
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U d©1j->7°;H;DMA5 6 g£gs;&0LT6 0 r^TiDftSlxte^SJl^U # 

Jin&©iSFtt**n^«3 0mm> fi§2 0 0m « 1 4 /Am©*iB&JK 
ItfcCufg|^-(iMU, ^-©Jifc, (ii Oram, ft£ 1 0 Omm, J* £ 2 

«lfttt»**ittl»l:J:t)Cu}iXtfA I filc#r«IS3KM®nHB«ff ofe. 
UTV>5A 1 m%miA±Jjiz 1 0 Omm/#0iS£T5l:33g0i:WrT, A 1 fftf* 

9tf. nmm i~4 stftti^ 1-4 Ttsn^i 3 mmm^n^ti 2 g ^ 

otBRU u©ir>yjK:DMA2 0 0 g^iDlT6 0 *C is-eilURbfcat&ai 

i *&£jb*u z\<da i fSfc±aBss«bjt?&#/i^7a— * K^^-yu- k& 

fc«fc DftXUT««L,ft*«©*»JiffS £ 1 0 ± 1 tfm©IBHl>3fctt»Lfc. 
^fcilllfttbTf^ 1 4 ^m, 48 2 5 O/iraOCufgmtU £©Cu 

U o±l tfm ©IBBrtlc«fPbfc. mz, TIES 1 \z 
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int. 



hi 











L i Co0 2 


9 0 






6 




P Vd F 


4 






4 5 






9 0 




PVdF 


1 0 






5 0 


mmnm 


7 y ih tin U - s\*r-Vr7 JV-t O 7° O t? 1/ >^fi^# 


1 7 






1 5 






3 0 






3 0 




LiPF 6 


8 




T-fe h> 


8 0 



K: N i ri> £ ft: 5 jEM U - K R ftffi U - K £ ^rtl^niEffiMnft. til 
m#:^^b,F^P^^^r^^^iJPXb7i^^^-h/1^^-^tJjX^b, 
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1 0 OlM^frsfc. fOt, l 0 01J--i'^;KD^JSrm^>tfc->-h«m?fi 
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i£2 















m 3 ag^ao 






100 & )V&\Z$$ft 




© DMA 


Cu,Al OfiJ 






















[N/cm] 








mmm 1 


© 


16.46 


635 


© 


© 




© 


10.09 


480 


© 


o 


mmm3 


® 


15. 58 


565 


© 


© 




® 


13. 15 


523 


© 


© 




© 


6. 89 


194 


X 


A 


Jtt£0l|2 




0.98 


183 


X 


X 




© 


0.98 


157 


X 


X 


Jfc&0!l4 


© 


1.96 


92 


A 


A 



Vi7£«?&© 8 0 %^S+K ^;W«Cfc Jt^THM^J 1~4©I3 «S*S9*ffl 
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<§fe»j5~l lR«Jttt«5 f 6> 

K«xT^u;wt*«F«2 6 o s^n^nm^vrc. jfc^T?, pvdF^ 

yi&5J:5C3/^h6 0*TlItLTTfl*!IWtL&. **C, r^M^L 
fePVdF^^^ijxfl/^^ionHjbt^gg^^^ x 5M 

»%T* U;i4K*j*tt2 6 0 g+fcPVdF«tt»LT8 OTCfcfiWU 
;H7Kit tTAA-g-P V d F §^ t&, 

;^i0tti^t 2 »i % ohms), 7 wm% (mmmey. i osi% & 
*«7), i 3ii% outns), 1 7mm% (m»m9)s 2 5 si% mmm 
1 0), 4on% (*xm 1), imm% (tt«M5) 5®*% (ittt 

#16) icfeo&S, E**±ae>T#6nfcH#«^**«*T3fe«§HxT*gii* 
<it»2> 

§n»j 5-11 *&mM 5 . e trusnwi 3 m*n*m»"ctt*mm 1 © 
vwtt»a)^iMiai®&n*®i^««n^n^v^ 9ti©AA- g -pvd 
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o : ®mm-t)mnfcfr*>&ftttHzmm-rz>o 
x : ^mm^mnm^^^zmm-r^o 



^3 











|g 3 DMA 






\ztt?z>®ffi& 












mmms 


o 


O 


o 


mmm e 


© 


© 


© 




© 


© 


© 


mmm 8 


© 


© 


© 


mmm 9 


© 


© 


© 


mmm 1 0 


© 


© 


© 


mmm 1 1 


o 


© 


o 




© 


X 


X 




X 


X 


X 



;P»*©$*«-&3&«2 5K*%^TT^S^iS0!l5~9©^3^^J«, DMA 
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2 5m&%o)mmmi 0(Dm3^mmit, DMA^oymmfimmizfcV), mmv 
frm%t&-~ufowTz>t'j>m<D&:ffl:&mnfzo z\<D^m<Ditm\tmm^mz^ 

izmmTziztemmfc^u^juTs&z. ztuzttvxy? u jummcd^wi^ 
5 5wm%<D}£ifcM6T~\z£>MA\z%smm-v%?. mm^rji^ mizmmtz 

&M5 «DMA(:»<iitfc. 

AA-g-PVdFTSiLfcCuSMA 1 AA-g-P V d F 

, bmt>fc-?3i&? iZ, AA-g-PVdF^DMA^©!lWt^o 

tt® <~>ns 0 t 2 u ;v«iE0**«^*t 1 mm%(Dtt%m sn, 

AA-g-PVdF«C07^U ;Mfc*©«£WfR|^tt 2-50 Si^WC^D, 

im®mw&Rzmmim<§>z:mmz. aa-s-p vd f*©t^ u jimm&is 

ti^2-5 0Sl%^§tf, «»©*S*afflfcUTaUT*tK 10-3 
0 L £ <h;WJ£ , 

<«#ll 2-1 8> 

k*%t^u;^tK^2 6 og^n-^nfflitbfc. pvdF^ 
^ u v >mn v z \zxnxm^ ? , pvd F^<D^mm^n^n 
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9 0 kGy mffiMl 2), 7 0 kGy (MMM 1 3), 5 0 kGy (MMM 1 4), 
2 0 k G y (.rnmm 15), 1 0 k G y 16), 130kGy (J£3&0!| 7 ) 

TkXS 0 . 5kGy (Jtt£#l8) -5 K::3A*;i/ h 6 0 £ r SfciSfc Lt r 

-cm.mmmmz&v, 1 5St*%7^ u;^7K*M2 e ogfcpvdFW 

b T 8 0 G JC ««p L, , 7 Z V )imfomm t KJfc ^ttAA-g-PVdF^b 

z.n^^n^nmmmi 2-1 6WJtwj7, 8©^3^#^i<t 

<ifc4&l¥#3> 

^WJl 2-1 6 Rtf JtWJ 7 , 8"Z?#e>nfc^3^«^JSffl^Tit^Ml 

sa:^(D©^m^S4tc, m^n.w^)<Dm^mA\z, mmu.^)(D^^ms\z 
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m4 











^3^J© DMA 


iooiM£;i,»K::&tt;5,«# 
















mmm 1 2 


0 


© 


0 


1 3 


© 


© 


© 


; [ .» -1'/. * /ml -4 >• 




© 


© 


^M^ll 1 5 


© 


© 


© 


HiSfll 1 6 


© 


O 


0 




X 


X 


X 


tt&M8 


© 


X 


X 



m4 &Vm*>frteJ:5iZ. SFMi(D0DMA{:^t5^#ftT«, mm 
M&7 0 kGy^iOtl^Jl 3-1 6T?^l&AA-g-PVdFliSfiT? 
feDMAH»5it^L i«i^90kGy©^12TrH & 
^IfcAA-g-PVdFttSia (8 5"C) ««fc«»b3itDMAte»j»Ufc. £ 
ftKttUT, »JR««Jl3 0kGyOtt««7m Ij^^D^TfeDMA^ 

AA-g-PVdFTifUfeCuTOA imnmm&mttL. A A-g-P V d F 

tlWlkGym XHUOkGyllC&St, AA-g-PVdF(Dgt 

kGy*j«0*^ ^77h$ft57^ijm«<, 12 0kGyM 
AA-g-PVdF©»»«gEj&SSViCt*JlSHT*S testis. 
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y~ 1 2 0 kGyOP Vd FSffi^TMl/fcAA-g-P Vd FtttMf i 
»«*<2 0-1 0 0 kGyOPVdFMilT^^uWSLK 

<*»y 1 7 > 

?cT> ^3igfiiLTl 7«i%07^'J^PVdFH^77M^L 
fcAA-g-PVdF^2gMtfc. u©AA-g-P Vd F 2g[liltLTD 

MA9 8g«»iu ^^-(ifiz&iommvTtfv^—mwitvfro mm®, 
mmzi^xitmmmi 5 0mVg©n«8g§ffliu ^©i^sdm 

IEM^«#^bTl»$ 2 0 Mm, iH2 5 OmmOA l ?g£fflSU <H CD A l $g 

LT^^lO/im, 46 2 5 0 mmCDC u fg£ffl^L-, d©C ufg^±8EW»Ufc 
^*Jg X 7 U - * K 2 $ - ^ V— H i£ «k 0 ^X U X«£«fe U v &i&Wi<D &MMm 

#e»nfciEffiS^HJg»Xffl^7U-*fB*jB*W-rSA l f6±fcjE«»4M* 
EST £ H £ £ «fc 0 iES*^ Lfe. ft 6 nfettSftllllffi X 5 U - £^ 

nfcm^SIIIffl^^U- £J¥£2 5/im, fg2 5 0 mmOfiJMLtKm^lSI 
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M<Dimmi<&5 o vm£fc%£o\zp??-7*u-\!mz£QftxL~T;&,mi'. 
<mmm i s > 

>\Ztf?7 bm^Vrc±m<t^i$; (2) TO^n^&if^P (Methacrylic Acid 
grafting Polyvinyl idene Fluoride, MA-g-PVdF) £ VftSXtHZmMffl 1 

7 tmmiznm&VFMLrco 
<nmm 1 9 > 

1 . 2 gJn^.T^ft^^^«s:^^rj$@^K*^"e 10. 7 k*% 

<^«J 2 0 > 

®mmx7V-(DMm\z&^T, mmamm^mm^m^^^t^iz. &m. 
m& 1.2 sM^xm^m^^mM^mm^mmmmm^ 10. 7 ti% 

<nmw2 i> 

jEMMMfrikzsMmMmft±izmtt®^m<D&mm2&^n?n^ . 5 um 
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<^mm2 2> 
<mmm 2 3 > 

<mMM2 5> 

tMt©SiJt^5 0/5 0 tbfc^«^»Jl 7 £|U#K«M£{^§2b7c 0 
<§HS£#I2 6> 

<H«5^ 2 7 > 

n&mn£<DMmit& 14/8 6 tvfcSkmznMm 1 7 ^^a^mm^^b 

<Hi»i)2 8> 

«ttft«tOMH:*l 3/8 7£kfcEtfM*5feJS0!ll 7 {cmftl^SfU 
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<Jt*fc«9> 

<itmm 1 0 > 

Gmmmmm x 9 u - <z>«s*3g * a a- g - p v d f & ?^)v zi& c , 

<ifci£#l 1 1 > 

ijj^xxf^l^l:, »»*DMA*6*fcbfc£Wtt3iatf!i 7 
<it^J 1 2 > 

tfiiifflx 5 u -©raj^AA-g-pv d s# u v v $ ^mmiz, 

^£DMA^S*3^x^;kir h>l 0 8gWfKV^Mb>7 2 g 
<Ofc«!ll3> 

^**^xffl x ^ u a A-g-pvdF^ex^ v-^jjg fc, mm 

& D M A*i 6 j* ^X^dr h>108gt^ ^-f y ^;Pdr h>72g©I 
<itK^J 1 4 > 
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<itmm 1 5 > 

<it$£M 1 6 > 
<Jt*Hfftt> 

HJfrPd 17 — 28 RtfJfctfEfcl 9-16 T?#&n&«»K:3V>T&T©W«*lft 
17 — 28 Rtf JtgEfcl 9-16 T# Stlfcf tl S: ft 

© mmm<D7 yitfcm (hf) t^-rs**#««ffiiBK^ 
^js^ji 7 — 28 RtftttfcM 9 — i 6t*3^T#e>n^^*)gswr§^@* 

HS&Fd 17 — 28 Rtftb|fc0!l 9-16 \Z&\t*Tft*>nrclE®JBiXfM&<?)lEffl& 

&&Rz$&mM'm&<Dmfi xz^n^mm^- mt =r a o - ^ t, ^> 

ijiJc^D, 1 0mmm<DMmfc&mm±^\z3\~?mr)&tfT!£WMm&3\&m 
^SSFll 17 — 2 8S.tXJtWJ 9-16 \Z3£^T%t>nr^i/— h^©t?IS:M 
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mo^mt, 0. 5 AGmn&tTitif&wzifi 2 . 7 5v (mi&nmmm) 
a : — ^mm-rz* 

X : 1 
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ffffitUfe© 








m 




803^*1}- 

m\ 




mmnm 


mmm 1 1 


0.8 


© 


© 


12. 1 


635 


mmm 1 8 


1. 1 


© 


© 


11.8 


565 


a»#!i i 9 


0.9 


© 


© 


12.3 


604 


2 0 


1.0 


© 


© 


11.8 


539 


2 1 


0.5 


© 


0 


12.2 


346 


mmm 2 2 


0.7 


© 


0 


9.0 


545 


USSFd 2 3 


1.9 


© 


© 


10.8 


589 


nmm 2 4 


2.5 


0 


© 


10.6 


444 


HJS^I 2 5 


0.4 


© 


© 


12.0 


329 


2 6 


0.6 


© 


© 


11.0 


566 


mmm 2 7 


1.2 


0 


0 


10.0 


468 


Hififll 2 8 


1.8 


0 


0 


9.3 


375 


Jt$£0!l9 


— 


— 


X 


0.5 


15 


iti^d 1 0 


83.2 


X 


A 


2.1 


135 


vcMim 1 1 


34.8 


A 


X 


3.6 


194 


Jtt£0!l 1 2 


51. 1 


A 


A 


3.7 


203 


it^J 1 3 


25.7 


A 


A 


2.6 


178 


Jt$£01J 1 4 


0.9 


A 


O 


5.6 


280 


itt£#J l 5 


6.0 


A 


© 


14 


213 


it &#i 1 6 


2. 9 


A 


O 


4.8 


187 
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<D «fi07yft** (HF) 

*«^9XOCll©*«#ttHFK:«tO**$tlT^fc. ftfc, ttttfllO. 

itM 9 - 1 e © 8 o ?j\,mz&^z tmmm 1 ? ~ 2 s 



<*«J 2 9 > 

fttf=U5 s >fc^^ 7 hm&Vfcmftm® (Acrylic Acid grafting 
PolyVinylidene Fluoride, AA-g-PVdFiVO.) §2gmfe 0 

:OAA-g-PVdF2g|;»ttii /T j?^^ 71:h7s K 
(DiMethylAcetamide, £TF, DMAiHi.) 9 8gM D U ^^^-flffc 
J: D #* LT* 1 TkZfM 2 ««M»»ttd: Lfc„ WtttttX iLtil 
W:Wi, m ©7;K^A§, ft2««ttttft£t±ttgi jtm<z>««* 

Ufc e £ ©H 1 R W 2 ^(iEtt^Wiijitt^^ 

* i Rtf » 2 itix ^ u -*-€-n-?np« Lfc. 

*<*T, IEMS«#^bXj»$2 0/,m, i2 5 OmmOAlfimU C 



WO 02/084764 



43 



PCT/JP02/03573 



MOfim, l§2 5 OmmCC u$i£ffl;tU Z\(DC u?Sk:_fcfS<DflSKL.£:£l2 



^6 





ft* 








Kit 








SB 




SB 


L i C o 0 2 


9 0 




9 0 




1 7 




6 




1 0 






# U 7 y t: 


4 








1 5 








5 0 




3 0 




4 5 








3 0 


fcfO u K> 








L i P F 6 


8 
8 0 
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m, 



<mmm 3 0 > 



<H«J 3 1 > 

»llittWT**r*S=^RO|2iltt«||lT*5i(!)WE«h 



<HKW0!I3 2> 

-ipm 3 / s 7 ii istt&M&mm 2 9tmm\zvxv u v-- 



<^Jfi<a| 3 3 > 

«ifi^«iitttM^m <* 1 mm/n 1 tttm roc 



<mmm 3 4 > 
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